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GEO-GEO Crosslink

Modulation: QPSK
Coding: None

with Sun Effect

Carrier Frequency = 55.5 GHz
Parameter Value Units Remarks
Transmitting S/C Power 10.00 dBW 10.0 watts
Transmit Line Loss 1.00 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 63.30 dB4 3.2-m dish
EIRP 71.70 dBW
Free Space Loss 225.72 dB 83,043 km
Pointing Loss 0.10 dB 0.01 degree
Polarization Loss 0.20 dB
Tracking Loss 0.10 dB 0.01 degree
‘ Net Path Loss 226.12 dB
Receiving S/C Antenna Gain 63.30 dBl 3.2-m dish; Temp. =5200 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 1.20 dB Temp.= 290 K
Receliver Temperature 360 K
System Noise Temperature 35.87 dB-K 3866.6 K at Receiver Input
Effective G/T  25.63 dB/K
Received Carrier Level -92.92 dBW At Receiver Input
Boltzmann'sg Constant -228.60 ABW/Hz-K
Received C/No 99.80 dB-Hz
ISI Degradation 0.77 dB
Modem Loss 2.00 dB
Data Rate 84.77 dB-Hz 300 Mb/s
Available Eb/No  12.26 dB
Required Eb/No 10.50 dB BER = 10" %, uncoded
Coding Gain 0.00 dB
Eb/No Margin 1.76 dB
Ford Aerospace &

Communications Corporation



CEO-CEO Crosslink without Sun Effect

Modulation: QPSK
Coding: None

Carrier Frequency = 55.5 GHz
- Parameter Value Units Remarks
Transmitting S/C Power 10.00 dBW 10.0 watts
Transmit Line Loss 1.00 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 63.30 dBi 3.2-m dish
EIRP 71.70 dBW
Free Space Loss 225.72 dB 83,043 km
Pointing Loss . 0.10 dB 0.01 degree
Polarization Loss 0.20 dB
Tracking Loss 0.10 dB 0.01 degree
‘ Net Path Loss 226.12 dB
Receiving §/C Antenna Gain 63.30 dB4 3.2-m dish; Temp. = 10
Feed Loss 0.60 dB Temp.= 10 K
Recelve Line Loss 1.20 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.41 dB-K 437.6 K at Receiver Input
Effective G/T  35.09 dB/K
Received Carrier Level -92.92 dBW At Receiver Input
Boltzmann's Constant ~228.60 dBW/Hz-X
Received C/No 109.27 dB-Hz
ISI Degradation 0.92 dB
Moden Loss 2.00 dB
Data Rate 93.01 dB-Hz 2000 Mb/s
Available Eb/No 13.34 dB
Required Eb/No 10.50 dB BER = 10-6, uncoded
Coding Gain 0.00 dB
Eb/No Margin 2.84 dB
Ford Aerospace &

Communications Corporation



LEO-GEO Crosslink with Earth Effect

Modulation: QPSK
Coding: Rate 5/6 FEC

Carrier Frequency = 60.0 GHz
Parameter Value Units Remarks
Transmitting S/C Power 8.75 dBW 7.5 watts
Transmit Line Loss 1.20 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 56.90 4Bi l.4-m dish
EIRP 63.85 4BW
Free Space Loss 220.41 4B 41,660 km
Pointing Loss 0.07 dB 0.02 degree
Polarization Loss 0.20 4B
Tracking Loss 0.03 dB 0.02 degree
Net Path Loss 220.71 dB
Receiving S/C Antenna Gain 53.00 dBi 0.9-m dish; Temp. = 250 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 1.40 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 27.77 dB-K 598.6 K at Receiver Input
Effective G/T 23.23 dB/K
Received Carrier Level -105.86 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 94.97 dB-Hz
ISI Degradation 1.03 4B
Modem Loss 2.00 4B
Data Rate 84.77 dB-Hz 300 Mb/s
Available Eb/No 7.17 dB
Required Eb/No 10.50 dB BER = 10'6, uncoded
Coding Gain 5.40 dB
Eb/No Margin 2.07 dB

Ford Aerospace &
Communications Corporation



LEO-GEO Crosslink

Modulation: QPSK
Coding: Rate 5/6 FEC

with Sun Effect

Carrier Frequency = 60.0 GHz
Parameter Value Units Remarks
Transmitting S/C Power 8.75 dBW 7.5 watts
Transmit Line Loss 1.20 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 56.90 dBi 1.4-m dish
EIRP 63.85 dBW
Free Space Loss 220.41 dB 41,660 km
Pointing Loss 0.07 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.03 dB 0.02 degree
Net Path Loss 220.71 dB
Receiving S/C Antenna Gain 53.00 dBi 0.9-m dish; Temp. =4400 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 1.40 dB Temp.= 290 K
Receiver Temperature 360 K
System Nolse Temperature 35.07 dB-K 3217.1 K at Receiver Input
Effective G/T 15.93 dB/K
Received Carrier Level -105.86 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 87.67 dB-Hz
ISI Degradation 0.79 dB ,
Modem Loss 2.00 dB
Data Rate 76.99 dB-Hz 50 Mb/s
Available Eb/No 7.89 dB
Required Eb/No 10.50 4B BER = 10 %, uncoded
Coding Gain 5.40 dB
Eb/No Margin 2,79 dB

@ Ford Aerospace &

Communications Corporation



GEO-LEO Crosslink with Earth Effect

Modulation: BPSK
Coding: None

Carrier Frequency = 57.8 GHz

Parameter Value Units Remarks
Transmitting S/C Power -2.22 dBW 0.6 watts
Transmit Line Loss 1.20 4B
Feed Loss 0.60 dB
Transmitting Antenna Gain 52.70 dBi 0.9-m dish

EIRP 48.68 dBW

Free Space Loss 220.08 dB 41,660 km
Pointing Loss 0.03 dB 0.02 degree
Polarization Loss 0.20 dB .

Tracking Loss 0.07 dB 0.02 degree

Net Path Loss 220.38 dB

Recelving S/C Antenna Gain 56.50 dB} l.4-m dish; Temp. = 250 K
Feed Loss 0.60 dB Temp.= 10 K
Recelve Line Loss 1.40 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 27.77 dB-K 598.6 K at Recelver Input

Effective G/T 26.73 dB/K

Received Carrier Level -117.20 dBW At Recelver Input
Boltzmann's Constant -228.60 dBW/Hz-K

Received C/No 83.63 dB-Hz

ISI Degradation 0.00 dB
Modem Loss 2.00 dB
Data Rate 60.00 dB-Hz 1 Mb/s

Available Eb/No 21.63 dB

Required Eb/No 10.50 dB BER = 10~®, uncoded
Coding Gain 0.00 dB

Eb/No Margin 11.13 dB

(G Ford Aerospace &

Communications Corporation



GEO-LEO Crosslink

Modulation: BPSK
Coding: None

with Sun Effect

Carrier Frequency = 57.8 GHz
Parameter Value Units Remarks
Transmitting S/C Power -2.22 dBW 0.6 watts
Transmit Line Loss 1.20 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 52.70 dBi 0.9-m dish
EIRP 48.68 dBW
Free Space Loss 220.08 dB 41,660 km
Pointing Loss 0.03 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.07 dB 0.02 degree
Net Path Loss 220.38 dB
Recelving S/C Antenna Gain 56.50 dBi 1.4-m dish; Temp. =5000 K
Feed Loss 0.60 dB Temp.= 10 K
Recelve Line Loss 1.40 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 35.56 dB-K 3595.6 K at Receiver Input
Effective G/T 18.94 dB/K
Received Carrier Level ~117.20 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 75.84 dB-Hz
ISI Degradation 0.00 dB
Modem Loss 2.00 4B
Data Rate : 60.00 dB-Hz 1 Mb/s
Available Eb/No 13.84 dB
Required Eb/No 10.50 dB BER = 10 °, uncoded
Coding Gain 0.00 dB
Eb/No Margin 3.34 dB

@ Ford Aerospace &

Communications Corporation
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DATA
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PN CODE 3
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GENERRTOR
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TO MODULRTOR N
MoDULO 2
RADDITION
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nmUx & SHITCH
BUFFER ROM
PREAMBLE
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MULTIPLEXER
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RF RECEIVER MUX & SWITCH
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.
BIT SYNC
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PN CODE
DATA
AND DATR AR
DEMOD
FILTER RECLOCK —_—
1 CHMANNEL
RANGE CODE
SUMMER cLock
GENERATOR
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GENERATOR RO
DATA 10
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COMPONENTS POWER, WEIGHT AND SIZE (GEO-GEO)

PER UNIT DATA

GEO-GEO EQUIPMENT | Qty | Weight | Power | Size | Redundancy
| | 1bs. | ) | in x in x in |
| | | | S5 x 4 x 2 |
Receiver (RF Portion) P 1 | 4.3 ] 28 | 1 x 3 x 3/4 | 1
I [ I I | .
2 GBPS Demodulator (QPSK) [ 1 | 3 | 6 | 3x 4 x2 | 1
| | | | 3 x4x1 |
QPSK Modulator & L.O. | 1 | 5 | 24 | 5x 4 x 2 | 1
| | | | |
Transmitter (10W) | 1 | 1.6 | 111 | 14 x5x1.5 | 1
| | | | |
Feed Assembly [ 1 | 3.5 | - | 4 x 4 x 18 | -
| | | | |
Antenna (3.2 m) | 1 | 60.5 | - | 3.2m x 3.2 x .9]
| | | I I
300 MBPS QPSK Demodulator | 1 | 3 | 6 ] 3 x4 x 2 | 1
I | | | |
Gimbal Subsystem | 1 | 28 [9*,(32%%)| 14 x 13.5 x 11 | -
| | | I |
Gimbal Drive Electronics | 1 | 5 | 6 | 8.5 x 2.6 x5.7] 1
I | ! | |
Acquisition & Tracking Receiver | 1 | 1.2 | 4 ] 3 x 6 x 2 | 1
I | I | |
TOTAL PER OPERATIONAL SYSTEM | | 115.1 | 194 | B
I | | I |
TOTAL PER SPACECRAFT (PAYLOAD) | | 138.2 | | |
| I I I .
DC/DC Converter ] | 4 | 49 | il 2
| | | | 5
Antenna System Control Electronics | 1 | 3.5 | 1.0 | 112 in. | 1
| | I I |
6 Antenna Controller | 1 | 0.5 | 0.1 | 4 x 8 x1/2 | 6
I | | | |
1 Antenna Control Microprocessor | 1 | 0.5 | 0.4 | 4 x 8x 1/2 | 1
| | | I |
TOTAL PER OPERATIONAL SYSTEM | ] 3.5 | 1.0 | ]
‘ | | | A I
TOTAL PER SPACECRAFT (CONTROLLER) | | 7.0 | | |
| | | I I
TOTAL PER SPACECRAFT | | 157.2 | 244.0 | 1
* Average | | | | I
**Peak | ! | I |
@ Ford Aerospace &

Communications Corporation



COMPONENTS POWER, WEIGHT AND SIZE (GEO-LEO)

PER UNIT DATA

GEO EQUIPMENT | Qty | Weight | Power | Size Redundancy
[ | 1lbs. | W | in x in x in |
I | | | 5x 4 x 2 |

LEO-GEO Receiver (RF Portion) | 1 ] 4.3 | 28 i 1 x3x 3/46 | 1
| | | I |

QPSK Demodulator & FEC Decoder | 1 | 4 | 16 | 3 X 6 x 2 ] 1
I | | | l

GEO Ranging Subsystem L 1 | 0.5 | 0.6 | 4.5 x 4.5 x 3/4] -
| | | | 3x4x1 |

BPSK Modulator (IlMb/s) & L.O. | 1 | 4.1 | 18.2 | 5 X 4 x 2 | 1
I | | I |

Transmitter (0.6 W) | 1 | 0.3 | 6.3 ] 3.3 x2x1 1 1
| | I | I

Feed Assembly ] 1 | 3.3 | - | 4 x 4 x 18 | -
| | | | |

Antenna (0.9 m) | 1 | 7.3 | - ] 0.9 mx .9 x .3] 36 x 36 x 2
| | | | |

Gimbal Subsystem | 1 | 28 [9%,(32%%)| 14 x 13.5 x 11 | -
I | | I I

Gimbal Drive Electronics | 1 | 5 | 4.5 ] 8.5 x 2.6 X 5.7] 1
| I | I |

Acquisition & Tracking Receiver ] 1 | 1.2 | 4 | 3 x 6 x 2 | 1
| | | | I

TOTAL PER OPERATIONAL SYSTEM PER USAT | 58.0 | 86.6 | |
I I | I I

TOTAL PER USAT (PAYLOAD) ] | 76.9 | | 1
I | | I |

TOTAL PER SPACECRAFT (5 PAYLOADS) | | 384.5 | 483.0 | l
I I | | I

DC/DC Converter | ] 10 1 108.0 | | 2
I | | I

TOTAL PER SPACECRAFT | | 414.5 | 541.0 | |

* Average
*% Peak

@ Ford Aerospace &

Communications Corporation



| PER UNIT DATA |

LEO EQUIPMENT | Qty | Weight | Power | Size | Redundancy
| | 1lbs. | W | in x in x in |
| | | f 5x 4 x 2 [
GEQ-LEQO Receiver (RE_Portion) L1 1 4,3 | 28 | 1 x 3 x 3/4 | 1
| | | | I
BPSK Demodulator (1l Mb/s) i 2 | 2 i 3 x4 x 2 ] 1
I J | | [
LEQ Ranging Subsystenm L1 1 0.5 1 0.6 | 4.5 x 4,5 x 3/4] -
I | | I I x 4x1 [
QPSK Modulator & L.O. & FEC Encoder| 1 | 3 ] 24 ] S x 4 x 2 ] 1
| | I | |
Transmitter (7.5 W) {1 1 1.6 | 83 | 14 x 5 x 1,5 | 1
| f | | |
Feed Assembly 1 1 3.3 1 - i 4 x 4 x 18 | -
| | | | I
Antepna (1.4 m) |1 | 12.8 |} - |1.4m x 1.4 x .42|55 x 55 x 16,5
: I I | ! |
Gimbal Subsysten 1 1 1 28 19%, (32**) | 14 x 13,5 x 11 | -
| f f I |
Gimbal Drive Electronics | I S | 4,5 | B.5 x 2.6 x 5.7] 1
[ | | | |
Acquisition & Tracking Recelver 1 1 1.2 | 4 ] 3 x 6 x 2 ] 1
! I | | |
~. TOTAL PER OPERATIONAL SYSTEM | 1 63,7 1 155.1 | 1
| | | | |
TOTAL PER _SPACECRAFT (PAYLOAD) l | 82,8 | | |
) ! | | | !
DC/DC_Converter ] 1 4 1 39,0 | | 2
f | | I |
Antenna System Contrel Electronics | 1 | 1 ]
| ] | | |
-1 Antenna Coptroller 11 ! 0.5 _ | 0.1 | 4 x 8 x 1/2 |} 1
| ] | | |
__1 Antenna Control Microprocessor | _J1_ | 0.5 | 0.4 | 4 x 8 x 1/2 | 1
| | | , | |
TOTAL PER_OPERATIONAL SYSTEM 1 1 1.0 1 0.5 | |
I [ | | |
TOTAL PER. SPACECRAFT (CONTROLLER) | | 2.0 | | 1
| I I
TOTAL PER SPACECRALFT | | 96.8 1 _194.6_ |
* Average | ] i | |
*+Peak ] ] 1 ! ]

- @ Ford Aerospace &

e Communications Corporation



uopeiodio) SUOHEIUNWWOD

3 asedsolay piog @

"SOIUOJ}JO9|0 Juepunpal aAey Wa)SAS |0JU0D BUUSIUEB pUR SALIP [BqUIIY)
"Juepunpal-uou ale Ajquiasse paaj pue sjequuib ‘seuusiuy
"uepunpai

-uou si yoiym ‘waysAsqns buibuels pue ‘yuepunpal A|duj si yoiym
‘1I8lI8AU0D D (/D 1deoxa juepunpal Algnop ale sjusauodwiod JIU0l}08|g

AONVANNA3Yd



Unit:

Unit:

Unit:

Unit:

Unit:

TYPICAL TELEMETRY AND COMMAND LIST

Command

Commands

Command address (selects unit
to process data)

Critical command enable/disable
Data load to controller

Stored program time lag

Telemetry

Commands

Unit on/off
Dewll mode select
Dwell word(s) select

Transmitter

Commands

Unit on/off
Mod index select
Mod source select

Receiver

Commands

System Controller and Gimbal Drive

Commands

Unit on/off

Track auto/manual
Slew, manual pitch
Slew, manual yaw
Pitch, slew limit
Yaw slew limit
Auto scan select
Data load

Telemetry

Command verification
Execute flag
Stored and sequence readout

Telemetry

Frame sync

Subframe counter

Dwell word i.d.
Spacecrafti.d.

Telemetry unit on/off status

Iclemetry

On/off status
Mod index selected
Mod source selected

Jelemetry

Phase lock loop lock status
Phase lock loop stress
Receiver AGC voltage

Telemetry

On/off status

Mode, auto scan/manual slew
Controller data dump

Pitch Drive to motor

Yaw drive to motor

@ Ford Aerospace &

Communications Corporation
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WSAl1 Channel

Modulation:
Coding: None

QPSK

without Sun Effect

Carrler Frequency = 55.8 GHz
Parameter Value Units Remarks
Transmitting S/C Power 3.98 dBW 2.5 watts
Transmit Line Loss 2.30 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 63.40 dBi 3.2-m dish
EIRP 64.48 dBW
Free Space Loss 225.78 dB 83,043 km
Pointing Loss 0.33 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.33 dB 0.02 degree
Net Path Loss 226.64 dB
Receiving S/C Antenna Gain £3.40 dBl 3.2-m dish: Temp. = 10 K
Feed Loss 0.60 4B Temp.= 10 K
Recelve Line Loss 2.50 4B Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.92 dB-K 452.5 X at Recelver Input
Effective G/T 33.38 dB/K
Received Carrier Level -101.86 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Recelved C/No 99.82 dB-Hz
CCI Degradatlion 0.00 4B
1S1 Degradation 1.07 dB
Modenm Loss 2.00 4B
Data Rate 84.77 dB-Hz 300 Mb/s
Available Eb/No 11.98 dB
Required Eb/No 10.50 dB BER = 10 °, uncoded
Coding Gain 0.00 4B
-
Eb/No Margin 1.48 dB
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LSAl Channel

Modulation:
Coding: None

QPSK

without Sun Effect

Carrier Frequency = 59.9 GHz
Parameter Value Units Remarks
Transmitting S/C Power 3.98 dBW 2.5 watts
Transmit Line Loss 2.30 4B
Feed Loss 0.60 dB
Transmitting Antenna Gain 64.00 dBL 3.2-m dish
EIRP 65.08 dBW
Free Space Loss 226.38 dB 83,043 knm
Pointing Loss 0.33 dB 0.02 degree
Polarization Loss 0.20 4B
Tracking Loss 0.33 dB 0.02 degree
Net Path Loss 227.24 dB
Receiving S/C Antenna Gain 64.00 4dBi 3.2-m dish;: Temp. = 10 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 2.50 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.92 dB-K 492.5 K at Receiver Input
Effective G/T 33.98 dB/K
Received Carrier Level ~101.26 dBW At Receiver Input
Boltzmann's Constant ~228.60 dBW/Hz-K
Received C/No 100.41 dB-Hz
CCI Degradation 0.00 4B
ISI Degradation 1.07 dB
Moden Loss 2.00 dB
Data Rate 84.77 dB-Hz 300 Mb/s
Avallable Eb/No 12.57 dB
Required Eb/No 10.50 dB BER = 10°°, uncoded
Coding Gain 0.00 dB
e ——
Ep/No Margin 2.07 dB
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18A4 Channel without Sun Effect; Baseband Signals

Modulation: QPSK
Coding: Nomne

Carrier Frequency = 62.0 GHz
Parameter Value Units ' Remarks
Transmitting S/C Power 0.00 dBW 1.0 watts
Transmit Line Loss 3.80 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 64.20 dBi 3.2-m dish
EIRP 59.80 dBW
Free Space Loss 226.69 dB. 83,043 km
Pointing Loss 0.33 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.33 dB 0.02 degree
Net Path Loss  227.55 dB
Receiving S/C Antenna Gain 64.20 dBi 3.2-m dish; Temp. = 10 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 2.50 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.92 dB-K 492.5 K at Receiver Input
Effective G/T 34.18 dB/K
Received Carrier Level -106.65 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 95.02 dB-Hz
CCI Degradation 0.00 dB
ISI Degradation 1.07 dB
Modem Loss 2.00 dB
Data Rate 80.04 dB-Hz 101 Mb/s
Available Eb/No 11.91 dB
Required Eb/No 10.50 dB BER = 10'6, uncoded
Coding Gain 0.00 dB
Eb/No Margin 1.41 dB



SSA RETURN
USER TO BACKSIDE TO FRONTSIDE TO GROUND
12 MBPS: NO CODING: CARRIER FREQUENCY: 62.050 GHz
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1. USER EIRP, DBW 40.99 (Note 1)
2. SPACE LOSS, DB 192.20 (Note 1)
3. TDRSS G/T., DB/K 8.57 (Note 1)
4. SIGNAL SUPPRESSION, DB 0.00 (Note 1)
S. BOLTZMANNS CONST, DBW/HZ-K -228.60 (Note 1)
6. C/No AT BACKSIDE, DB-HZ 85.96 (Note 1)
7. BANDWIDTH, DB-HZ 71.94 (Note 1) ,
8. C/N AT BACKSIDE, DB-HZ 14.02 (Note 1) g’
9. BACKSIDE-CROSSLINK EIRP, DBW 59.56 (Note 2

10. PATH LOSS, DB -226.69 (83,043 KM)

11. POLARIZATION LOSS, DB .20

12. POINTING LOSS, DB .33

13. TRACKING LOSS, DB .33

14. FRONTSIDE-CROSSLINK REC. POWER DBI -167.99

15. FRONTSIDE-CROSSLINK G/T, DB/K 34.24 (Note 23)

16. BOLTZMANNS CONST, DBW/HZ-K -228.60

17. P/No (THERMAL), DB-HZ 94.85

18. P/No (TOTAL) DB-HZ 94.85

195. BANDWIDTH, DB-HZ 71.94

20. P/N (TOTAL), DB 22.91

21. FRONTSIDE-DOWNLINK EIRP DBW 35.90 (Note 1)

22. PATH LOSS. DB 207.70 (Note 1)

23. ATMOSPHERIC LOSS. DB 1.10 (Note 1)

24. POLARIZATION LOSS .03 (Note 1)

25. RAIN ATTENUATION, DB : 6.00 (Note 1)

26. GROUND RECEIVED POWER, DBI -174.93 (Note 1)

27. GROUND G/T, DB/K 41.70 (Note 1)

26. BOLTZMANNS CONST, DBW/HZ-K -228.60 (Note 1)

29. P/No (THERMAL), DB-HZ 75.37 (Note 1)

30. IM DEGRADATION, DB 1.22 (Note 1)

31. P/No (TOTAL), DB-HZ 94.15 (Note 1)

32. BANDWIDTH, DB-HZ 71.94 (Note 1)

33. P/N (TOTAL). DB 22.21 (Note 1)

34. C/N AT GROUND, DB 12.95

35. BANDWIDTH, DB-HZ 71.94 (Note 1)

36. C/No AT GROUND, DB-HZ : 84.89

37. DATA RATE, DB-BPS (300 MBPS) 70.79 (Note 1)

38. Eb/No INTO DEMODULATOR, DB 14.10

35. GROUND EQUIPMENT DEG., DB 4.50 (Note 1)

40. DIFF CODING LOSS, DB .30 (Note 1)

41. NET Eb/No, DB 9.30

42, THEORETICALLY REQUIRED Eb/No, DB 9.60 (Note 1)

43. MARGIN WITH RAIN -0.30 _

NOTES

1) Values obtained from "TDRSS Telecommunications Performance
and Interface Document (TPID)"

SE-09 12 March 1984 Table 1.1.1-3 page 1-9.

2) B8SA Return Crosslink EIRP:

Transmitter Power, dBW 0.00
Combiner Loss, dB ~1.80
Transmission Line Loss, dB -2.30
Feed Loss, dB - .60
Transmit Antenna Gain, dBi 66.36
Antenna Efficlency, dB _-2.10_
EIRP 59.56 dBW

J) SSA Return Crosslink G/T:

Recelve Antenna Gain, dBl 66.36

Antenna Efficlency, dB -2.10

Feed Loss, dB -.60

Receive Line Loss, dB -2.50

System Noise Temperature, dB-K 26,92
G/T 34.24 dB/K

ORIGINAL PAGE IS

, OF POOR QUALITY
-2 -
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KSA RETURN
USER TO BACKSIDE TO FRONTSIDE TO GROUND
300 MBPS: NO CODING:; CARRIER FREQUENCY: 62.775 GHz

USER EIRP, DBW 57.37 (Note 1)

1.
2. SPACE LOSS, DB 209.20 (Note 1)
3. 'TDRSS G/T. DB/K 23.94 (Note 1)
4. BOLTZMANNS CONST, DBW/HZ-K -228.60 (Note 1)
S. C/No AT BACKSIDE, DB-H2 100.71 (Note 1)
6. BANDWIDTH. DB-HZ 83.73 (Note 1)
7. C/N AT BACKSIDE, DB-HZ ) 16.98 (Note 1)
8. BACKSIDE-CROSSLINK EIRP, DBW 67.46 (Note 2)
9. PATH LOSS, DB ) -226.78 (83,043 KM)

10, POLARIZATION LOSS, DB .20

11. POINTING LOSS, DB .33

12. TRACKING LOSS, DB . .33

13. FRONTSIDE-CROSSLINK REC. POWER DBW -160.18

14. FRONTSIDE-CROSSLINK G/T. DB/K 34.34 (Note 3)

15. BOLTZMANNS CONST, DBW/HZ-K . -228.60

16. P/No (THERMAL), DB-HZ 102.76

17. P/No (TOTAL) DB-HZ 102.76

18. BANDWIDTH, DB-HZ 83.73

19. P/N (TOTAL), DB 19.03
20. FRONTSIDE-DOWNLINK EIRP DBW 52.90 (Note 1)
21. PATH LOSS, DB 207.70 (Note 1)
22. ATMOSPHERIC LOSS. DB 1.10 (Note 1)
23. POLARIZATION LOSS .03 (Note 1)
24. RAIN ATTENUATION, DB 6.00 (Note 1)
25. GROUND RECEIVED POWER, DBI -161.93 (Note 1)
26. GROUND G/T, DB/K 41.00 (Note 1)

27. BOLTZMANNS CONST, DBW/HZ-K -228.60 (Note 1)

28. P/No (THERMAL), DB-HZ 107.67 (Note 1)

29, CROSS POL. DEG., DB .47 (Note 1)

30. P/No (TOTAL), DB-HZ 107.20 (Note 1)

31. BANDWIDTH, DB-HZ 83.73 (Note 1)

32. P/N (TOTAL), DB 23.47 (Note 1)

33. C/N AT GROUND, DB 14.31

34. BANDWIDTH, DB-HZ 83.73 (Note 1)
35. C/No AT GROUND, DB-HZ 98.04
36. DATA RATE, DB-BPS (300 MBPS) . 84.77 (Note 1)
37. Eb/No INTO DEMODULATOR, DB 13.27
38. CROUND EQUIPMENT DEG., DB 4,05 (Note 1)
35. DIFF CODING LOSS, DB ) .30 (Note 1)

40. NET Eb/No. DB 8.92

41. THEORETICALLY REQUIRED Eb/No. DB 9.60 (Note 1)

42. MARGIN WITH RAIN -0.68
NOTES:

1) Values obtained from "TDRSS Telecommunications Performance
and Interface Document (TPID)"

SE-09 12 March 1984 Table 1.1.1-4 page 1-11.

2) KSA Return Crosslink EIRP:

Transmitter Power, dBW 6.00
Transaission Line Loss, dB -2.30
Feed Loss, dB - .60
Transmit Antenna Gain, dBi 66.46
Antenna Efficiency, dB 2210
EIRP 67.46 dBW

3) KSA Return Crosslink G/T:

Receive Antenna Gain, dBi 66.46
Antenna Efficliency, dB -2.10
Feed Loss, dB -.60
Receive Line Loss, dB -2.50

Systen Noise Temperature, dB-K -26.92
G/T 34.34 dB/K
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10 Kbps: NO CODING: CARRIER FREQUENCY: 62.050 GHz

TT&C RETURN
BACKSIDE TO FRONTSIDE TO CROUND

BACKSIDE-CROSSLINK EIRP, DBW

(Note

2)

(83,043 KM)

(Note

3)

(Bw=64.77 dB-HZ)
(S/N = 16 dB)

1.
2. PATH LOSS, DB
3. POLARIZATION LOSS, DB
4. POINTING LOSS, DB
5. TRACKINC LOSS, DB
6. FRONTSIDE-CROSSLINK REC. POWER DBI
7. FRONTSIDE-CROSSLINK G/T, DB/K
8. BOLTZMANNS CONST, DBW/HZ-K
9. C/No (THERMAL). DB-HZ
10. C/No (TOTAL) DB-HZ
11. DBANDWIDTH, DB-HZ
12. C/N (TOTAL), DB
13. FRONTSIDE-DOWNLINK EIRP DBW
14. PATH LOSS, DB
15. ATMOSPHERIC LOSS., DB
16. POLARIZATION LOSS
17. RAIN ATTENUATION, DB
18. GROUND RECEIVED POWER., DBI
19. GROUND G/T. DB/K
20. BOLTZMANNS CONST, DBW/HZ-K
21. DEG. DUE TO TRANSMIT S/N
22. P/No (THERMAL), DB-HZ
23. TELEMETRY MOD. LOSS. DB
24. BANDWIDTH, DB-RZ
25. P/N (TOTAL), DB
26. C/N AT GROUND, DB
27. BANDWIDTH, DB-HZ
28. C/No AT GROUND, DB-HZ
29. DATA RATE, DB-BPS (10 KBPS)
30. RECEIVER LOSS, DB
31. DEMODULATOR LOSS, DB
32. RECEIVED SNR, DB
33. REQUIRED SNR, DB
34. TELEMETRY MARCIN
NOTES:

1) Values obtained from "TDRSS Telecommunications Performance
and Interface Document (TPID)"

SE-09 12 March 1984 Table 1.3.1-4 page 1-68.
2) TT&C Return Crosslink EIRP:
Transnitter Power, dBW -10.00
Combiner Loss, dB -1.50
Transmission Line Loss, dB -2.30
Feed Loss, dP - .60
Transmit Antenna Gain, dBi 66.36
Antenna Efficiency, dB —2.10
EIRP 49.86 dBW
3) TT&C Return Crosslink G/T:
Receive Antenna Gain, dBi 66,36
Antenna Efficlency. dB -2.10
Feed Loss, dB -.60
Receive Line Loss, dB -2.50
System Noise Temperature, dB-K 26,92

G/T 34.24 dB/X



® aoedsolay pI104

uone10dio suoeIUNWWO)

Forward Channel without Sun Effect; Baseband Signals

Modulation: QPSK
Coding: None

Carrier Frequency = 54.3 GHz
Parameter Value Units Remarks
Transmitting S/C Power 0.00 dBW 1.0 watts
Transmit Line Loss 3.80 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 63.10 dBi 3.2-m dish
EIRP 58.70 dBW
Free Space Loss 225.53 dB 83,043 km
Pointing Loss 0.33 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.33 dB 0.02 degree
Net Path Loss 226.39 dB 4
Receiving S/C Antenna Gain 63.10 dBi 3.2-m dish; Temp. = 10 K
Feed Loss 0.60 dB Temp.= 10 K
Receive Line Loss 2.50 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.92 dB-K 492.5 K at Receiver Input
Effective G/T 33.08 dB/K
Received Carrier Level -107.69 dBW At Receiver Input
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 93.98 dB-Hz
CCI Degradation 0.00 dB
ISI Degradation 1.07 dB
Modem Loss 2,00 dB
Data Rate 77.48 dB-Hz 56 Mb/s
Available Eb/No 13.43 dB
Required Eb/No 10.50 dB BER = 10", uncoded
Coding Gain 0.00 dB
Eb/No Margin 2.93 4B
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Forward Channel without Sun Effect; Baseband Signals

Modulation: SQPSK
Coding: None

Carrier Frequency = 54.3 GHz
Parameter Value Units Remarks
Transmitting S/C Power 0.00 dBW 1.0 watts
Transmit Line Loss 3.80 dB
Feed Loss 0.60 dB
Transmitting Antenna Gain 63.10 dBi 3.2-m dish
EIRP 58.70 dBW
Free Space Loss 225.53 dB 83,043 km
Pointing Loss 0.33 dB 0.02 degree
Polarization Loss 0.20 dB
Tracking Loss 0.33 dB 0.02 degree
Net Path Loss 226.39 dB
Receiving S/C Antenna Gain 63.10 dBi 3.2-m dish; Temp. = 10 K
Feed Loss 0.60 dB Temp.- 10 K
Receive Line Loss 2.50 dB Temp.= 290 K
Receiver Temperature 360 K
System Noise Temperature 26.92 dB-K 492.5 K at Receiver Input
Effective G/T 33.08 aB/K
Received Carrier Level -107.69 dBW At Receiver Input -
Boltzmann's Constant -228.60 dBW/Hz-K
Received C/No 93.98 dB-Hz
CCI Degradation 0.00 dB
ISI Degradation 1.07 dB
Modem Loss 2.00 dB
Data Rate 77.48 dB-Hz 56 Mb/s
Available Eb/No 13.43 dB
Required Eb/No 10.50 dB BER = 10" %, uncoded
Coding Gain 0.00 dB
Eb/No Margin 2.93 dB



SSA FORWARD
FRONTSIDE TO BACKSIDE

0.3 MBPS; NO CODING; CARRIER FREQUENCY = 54.300 GHz

FRONTSIDE CROSSLINK EIRP, DBW
PATH LOSS, DB

POLARIZATION LOSS, DB

POINTING LOSS, DB

TRACKING LOSS, DB

BACKSIDE CROSSLINK REC., POWER DBI
BACKSIDE CROSSLINK G/T, DB/K
BOLTZMANNS CONST., DBW/HZ-K

9. P/No (THERMAL), DB-HZ

10. P/No (TOTAL), DB-HZ

11. BANDWIDTH, DB-HZ

12. P/N (TOTAL), DB

OO bh W

NOTES:

1) SSA Forward Crosslink EIRP:

Transmitter Power, dBW
Combiner Loss, dB
Transmission Line Loss, dB
Feed Loss, dB

Transmit Antenna Gain, dBi

Antenna Efficiency, dB
EIRP

2) SSA Forward Crosslink G/T:

Receive Antenna Gain, dBi

Antenna Efficiency, dB

Feed Loss, dB

Receive Line Loss, dB

System Noise Temperature, dB-K
G/T

%3 adedsosay pioy
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42

-225.
.20

.33

.33
-183.
33.
-228.
78.
78.
55,
.86

22

.71

52

67
09
60
02
02
16

-16.00 (25 mW)

-1.50
-2.30

- .60
65.21
—=2.10
42.71 dBW

65.21
-2.10
-.60
-2.50
26,92
33.09 dB/K

{Note 1)
(83,043 KM)

(Note 2)

(328 KHz)



KSA FORWARD
FRONTSIDE TO BACKSIDE

25 MBPS; NO CODING; CARRIER FREQUENCY = 54.300 GHz

FRONTSIDE CROSSLINK EIRP, DBW
PATH LOSS, DB

POLARIZATION LOSS, DB
POINTING LOSS, DB

TRACKING LOSS, DB

BACKSIDE CROSSLINK REC., POWER DBI
BACKSIDE CROSSLINK G/T. DB/K
BOLTZMANNS CONST., DBW/HZ-K
P/No (THERMAL), DB-HZ

10. P/No (TOTAL), DB-HZ

11. BANDWIDTH, DB-HZ

12. P/N (TOTAL), DB

OVOJOU b wiwKH

NOTES:

1) KSA Forward Crosslink EIRP:

Transmitter Power, dBW
Combiner Loss, dB
Transmission Line Loss, dB
Feed Loss, dB
Transmit Antenna Gain, dBi
Antenna Efficiency, dB

' EIRP

2) KSA Forward Crosslink G/T:

Receive Antenna Gain, dBi
Antenna Efficiency, dB

Feed Loss, dB

Receive Line Loss, dB

System Noise Temperature, dB-K

G/T

p 9sedsoioy piod
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01

.52
.20
.33

.33

62.
-225
~-1l64.
33
-228.
97.
97.
73.
23.
3.00 (2 W)
-1.20
-2.30 .
- .60
65.21
——2.10
62.01 dBW
65.21
-2.10
-.60
-2.50
-26.92
33.09 dB/K

37

.09

60
32
32
98
34

(Note 1)
(83,043 KM)

(Note 2)

(27.3 MHz)
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S.

TT&C FORWARD
FRONTSIDE TO BACKSIDE

0.01 MBPS: NO CODING: CARRIER FREQUENCY = 54.300 GHz

FRONTSIDE CROSSLINK EIRP, DBW
PATH LOSS, DB

POLARIZATION LOSS, DB

POINTING LOSS, DB

TRACKING LOSS, DB

BACKSIDE CROSSLINK REC., POWER DBI
BACKSIDE CROSSLINK G/T, DB/K
BOLTZMANNS CONST., DBW/HZ-K

P/No (THERMAL), DB-HZ

P/No (TOTAL), DB-HZ

BANDWIDTH, DB-HZ

P/N (TOTAL), DB

NOTES:

§ 8%udsolay pioy
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1)

2)

TT&C

TT&C

Forward Crosslink EIRP:

Transmitter Power, dBW

Combiner Loss, dB

Transmission Line Loss, dB

Feed Loss, dB

Transmit Antenna Gain, dBi

Antenna Efficiency, dB
EIRP

Forward Crosslink G/T:

Receive Antenna Gain, dBi

Antenna Efficiency, dB

Feed Loss, dB

Receive Line Loss, dB

System Noise Temperature, dB-K
G/T

49,
-225.

01
52

.20
.33
.33

-177.
33.
-228.
84.
84.
40
43.

37
0%
60
32
32

.41

91

-10.00 (100 mW)

-1.20
-2.30

- .60
65.21
——2.10
49.01 dBW

65.21
-2.10
-.60
-2.50
26,92
33.09 dB/K

(Note 1)
(83,043 KM)

(Note 2)

(11 KHz)
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POWER, WEIGHT AND SIZE
FRONTSIDE SATELLITE

EQUIPMENT QNTY WT. | POWER SIZE REDUN- TOTAL | TOTAL

] LBS w inxin xin DANCY wT POWER

(EA)
RETURNLINKS
Low Noise Amplifier 11 4.3 28 1x3x.75 10 90.3 308
DownConverter 10 5 24 5x4x2 9 95.0 240
Demodulator 9 3 6 3x4x2 8 51.0 54
Four Ch. Down Convert | 1 13 30 6x4x2 1 26.0 30
Rf Demultiplexer 1 1.5 - 8x1x1 - 1.5 -
FORWARD LINKS
30 GHz Modulator 1 5 24 S5x4x2 1 10.0 24
& Source

Power Amp (1W) 1 0.5 11 4x2x1 1 1.0 11
Power Amp (0.025W) | 2 0.3 0.3 3.3x2x1 2 1.2 0.6
Power Amp (2W) 2 0.7 22 10x5x1.5 2 2.8 44
Power Amp (0.1W) 1 0.3 1 3.3x2x1 1 0.6 1
Up Converter 5 S 24 Sx4x2 5 50.0 120
Power Combiner 1 0.7 - 8x1x1 - 0.7 -
Bandpass Filter 1 0.1 - 2x1x1 - 0.1 -
COMMON
Feed Assembly 1 3.5 - 4x4x18 - 3.5 -
Antenna (3.2m) 1 60.5| - 126x126x35 - 60.5 -
Gimbal Subsystem 1 28 9 14x13x5x11 28.0 9
Gimbal Drive Elec 1 5 6 8.5x2.6x5.7 10.0 6
Acquisition &
Track Revr 1 12| 4 3x6x2 1 2.4 4 .
Antenna Cortroller 6 05| 0.1 4x8x.5 12 9.0 0.6
Ant. Cntrl. Microproc. |- 1 0.5 0.4 4x8x.5 2 1.5 0.4
DC/DC Converter 1 4 213.2 2 12.0 213.2

60 GHz CHANNELIZED CROSSLINK (GEO-GEO)

(

TOTAL WEIGHT: 278.1 Ibs (single string)

457.1 Ibs (with redundancy)

TOTAL POWER: 1,065.8 watts




60 GHz CHANNELIZED CROSSLINK (GEO-GEO)

POWER, WEIGHT AND SIZE

N BACKSIDE SATELLITE

EQUIPMENT QNTY WT. POWER SIZE REDUN-| TOTAL | TOTAL
LBS w inxin xin DANCY WT POWER
(EA)

RETURNLINKS
60 GHz Modulator & 9 5 24 5x4x2 9 90.0 216
Source
Power Amp (2.5W) 8 0.7 27 <~ | 10x5x1.5 8 11.2 216
Power Amp (1W) 3 0.5 11 4x2x1 3 3.0 33
Power Amp (4W) 2 0.9 43 10x5x1.5 2 3.6 86
Power Amp (0.1W) 1 0.3 1 3.3x2x1 1 0.6 1
Up Converter 5 5.0 24 Sx4x2 5 50.0 120
Power Combiner 1 0.5 - 6x1x1 - 0.5 .
RF Multipiexer 1 1.5 - 8x1x1 - 1.5 .
FORWARD LINKS
Jandpass Filter 1 0.1 - 2x1x1 - 0.1 .

oW Noise Amp 1 4.3 28 1x3x3/4 1 8.6 28
Six Ch Down Convert 1 15 30 8x4x2 1 30.0 30
IF Demodulator 1 3 6 3x4x2 1 6.0 6
COMMON
Feed Assembly 1 3.5 - 4x4x18 - 3.5 .
Antenna (3.2m) 1 60.5 - 126x126x35 - 60.5 -
Gimbal Subsystem 1 28 9 14x13.5x11 - 28.0 9
Gimbal Drive Elec 1 5 6 8.5x2.6x5.7 1 10.0 6
Acquisition & 1 1.2 4 3x6x2 1 2.4 4
Track Revr
Antenna Controller 6 0.5 0.1 4x8x.5 12 9.0 0.6
Ant. Cntrl. Microproc. 1 0.5 0.4 4x8x.5 2 1.5 0.4
DC/DC Converter 1 4.0 189 2 12.0 189

....,.e.lodm-_, 3UONL s yunWWO 4

1dsoiay pioy @

(V

TOTAL WEIGHT: 209.3 Ibs (single string)
354.6 Ibs (with redundancy)

TOTAL POWER: 945 watts
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GIMBALLED DUAL REFLECTOR, FIXED FEED

BEAM WAVEGUIDE MIRRORS

AXIS OF
ROTATION

e HIGH EFFICIENCY
e SIMPLE DESIGN

e BASELINE CHOICE

Communications Corporation

@ Ford Aerospace &

ELECTRONICS




uopjesodio) suopedunuIWwo)

g 3sedsolay P10y @

H3IMOd 44 40
NOISSINSNVHL NOILVIAVY 1034H1Q e

SIXV NOILV1IOYH ITONIS e

39ViIvd SIINOHL1I313

a4 ]} '
Q33 _ N Y
b
SIXV NOILVLOY 7 . I

\ |

A~

S401037143H4ANS

H0103143H

(NDIS3A FLVYNHALTY)
d334 @axid ‘401931434 vnad A3ITIVENID



uojje10di0) SUOHBIUNWIWOY

3 adsedsolay pio4 @
8P 0'¥9 | ueb jaN  —
ap Le- :AoUBIOle BUUBIUY —
ap 199 'ZHO 09 e uieb jeap|] —

- 9duewlojiad .

Aouanbayy
pue uojjezuiejod Aq pajesedas ‘juy xaidnp N4 —
SOXE OM] punoie pasad)ls Ajeolueyosyy —
s10}09)ja1 padeys jenp yum ujesbasse) paj AjleIxy —
uonduasaq °

VNNGLNVY MNITSSOHD 039 ININ3sva



uope10dio) suojedUNWWOD

¥ asedsosay pioy @

8 LT :Selquiasse Paa) pue ‘10)03J2IqNS ‘BULIIUL JO SSE -
Aiqess reuay) pue 9ysiam

wnuiuiW ‘Qduans Wnwixew oy pasn sfeusjew ayisodwo) -

wyge udeurwlq -

ugIsa(] [eoruRYOIN

weaq urew Joj gy,

pue wiayed Jous 1oy sapow gy ea Sunyorn aspndouopy -
sfequn3 y3noxy sjeudis .y sywsuen spinSoaem wedyg -
xade 1esu s1 pasj ey yons uasoyo sySud 820 -

1ozuejod wmdog eiA pojerper uonezuejod rejnony) -

ug1sa(q paaq

(panunuo)))
VNNALNV JNI'ISSOYD 049 ANITASVY



10{)1810d100) SUOBIUNWIWOY)

§ aosedsolay pio4 @
apP 9'8L - :$3807134IS 1SHid H31N3D 1V 4J0770H 8P 9 H1IM
680 :AON3ID1443 IHNLHIALVY 8P S O =d 'NOILNAIH1SIA HOTAVL
NH311vd NOILVIAQVHYH NOLLNAIY1SIA 3HNLY3dY
JTONY JONVLSIA TVIaQVH :
oy 6G€ of 8 02 SL ol S 0 0L 60 80 (0 90 S0 0 €0 C¢O0 L0 O
r C _C T ¥ T T Sy~ [ I I | T T T I I T L -
-1 Ov- 401~
-1 S€-
-1 0g-
— mN.l
ap
- °Nl
- G1L- 10
-o1L- 42
ds TJ3A3T 38073AIS 1SHId MO
AJDN3IDI443 HOIH
SAIVIHUNS A3dVHS
0 X3ILHIA HVIN G334 ‘a34 ATVIVIXY

401237434 Tvna

NOIS3d VNNILNY



uo}ie10d10) SUOHEIUNWIWOY)

B aoedsoiay piogy @

Aousoyye ybiy
pue saqojapis MO| JO uoljeuiquod
1seq aAeYy suolinquisip Jojhet

uonnquisip Jojle —

(Y") °r ‘uonouny jasseg  —
dH-H —

uonnqgusip ainuade jJo sadA) aalay)

(ease o4,1) abexoo|q
191ua9d 9,02 10} s}Insay

x4

(8P) 13A31 38013QIS
0z

61

St

e

S§'L~

16°0-

9o-

(8p}

|

1

|

~13A37 38073AIS SNSH3IA ADN3IDI443 JHNLHALVY

0s

oL

o8

(%)

AINIIOI4d43 JUNLHIIY



uojei0dio) SUOHEBIUNWWOY)

B 3oedsosay pio4 @

saxe Jnoge uoljejod jo junowy —
saxe uojjejol Jo JequnN —
yled uojssiwsuey} jo yjbus] —
siojeulwiiosiq o

SINPOW S21U0I}DB|9 PaXi}
pue euusjue a|qelas)s usam)aq 1emod 4y JNwsues} oy —

wajqo.id o

AAINDIAVM WYL



uojje10dio) suoj e} UNWIWOY

¥ asedsoisay piog @

sopow J19yjo sajebedosq —
sasso| Buiyoune| soybiH —
ybrens aq isny  —

saz|s s8b.e| uj ssoj Mo —
apinbanem 403) senosn

Wybiesys aq isny  —
SSO| MO|] —

apinbanem 1en2110 jo Jejnbue)osl 8zisianQ
SSO|] BAISS9IX3] —_

aul| jeixeo)

(w/gp G°1) sso| eAIss8oxy —

apinbaaem Jenbueyosi GL-ym

SNOILdO 3AIND3IAVM WY34

L



uopeiodio) suopesjunwwo)

¥ 22edsoiay pioy @
)

v , saouejsip buoj Jeno §SO| MO ] —
oL (8P £°0) sso| buyoune) jewg  —
o~ sSloujw Jo weisAg  —

epinbanem weoag °

SwaalsAs sixe-L yym ajqissod Alup —

10308)j81qnNS 0} U0y woiy uopepe, uoyoa4g o

uojjow yym ebueyo eseqd Ol —

uojow 06F —
uoneoyjenb eseds umouyun —

(8P ¥°0) ssoj bupyouney —
(w/gp 1°0) ssoj mo7 —

epinbanem auosjelp ojqixs)4 o

(Penunuo)) sNOILLdO 3AINDIAVM WY3g

" ORIGINAL PAGE IS

OF POOR QUALITY



uojesodio) suopedunwwor)

% asedsoiay piog @

HO10W

3N0YOo1 2a
/

I

H3IA0IN3
volldo —

HOHHIW _
a1108vdvd

agnlt
30V4H3ILNI

—

WVL3A 3AdIND3IAVM NY3d
HOVOYdddV 3aNIN3svd

NOILOW 10 406 +

HOHHIW
HVNV1d



uojjeiodio) suogeIUNWWO)

B aoedsosay pio4 @

ZHO L5-95
H311INSNVHL

ZHO ¥9-29
H3IAI303N

Fo——===—==-- 1
L HILLIWSNVHL |

H3aLd

H3aid

4

L3

1 LINVANNQ3Y .h
b o e o e e s e

>

HOLIMS

HOLIMS

d01

A

L 3

L

]
[

| H3AI303H

| INVANNQ3Y

TOHLNOD
ONIDIOVHL

Y

STTVNOIS
ONINOVHL

.trttA;'$¢

NY OH

Lc3il

[
| 4

3AINDIAVM
Wv3g

[ 3

4

VNN3ILNV

XL

day

H3ZIYV10d
WN.1d3s

f

) 4

dOHY  dOH1
NOILLVIQVY

dd

IOILVINIHOS NILSAS VNNILNV



uolles0di0) suoEIUNWWOY

¥ aoedsoiay piogy @

‘HIAIZO3Y



uojie10d10) suopeIUNWWOY)

® asedsosay piogy @

Vo
3110749 (1-9 Gy

+V; -9,

01 IHUNLVHIIWIL TVIISAHd

VNN3LNV Ot

dAYV dli dWV3IHd 44

dN3 LNOY4 H3AIFD3Y



uoyes0dio) suojedunwiwor

%} 9oudsoiay pioy @

0001

(ZHD) Asusnbaiy

001

oL

RN

_ T

|

BRI I

_

[ 1]

dWVYYHVd JINIDOAHD 7

1W3H B S134 6861

H3IXIW

S1 m_..b G861

\ dWVHVd LNIISWY

0l

oL

(gP) 34NDOI4 3ISION



uoye10dio) suopeaUNWWO)

% aoedsoiay piog @

9|qeinsun way) saxew ainby asjou gp G| —
(dul o syen) siaydwe uung

ZHO 09 1€ 8siou moj Joj dwnd zHD Q| < 8ainbay —
Aneay pue abie7 —

Aungeyea sood ‘xeidwony —

asiou Mol —

ssoiidwy oseweled

SH3AHINdWY 3SION MO ZHD 09



uoje10di0) SUORBIUNWWOY)

B aoedsolay pi1oy @

pajolpaid usaq sey gp 09 1e gp €°'¢ Se MO| SY —
ZHD p¢ Je ainby asiou gp 2°2 peAdlyoe sey ——

ZHO (09 e 8s|ou Mo| sasjwoid adIAep MBN —
(LIN3H) J0isisuesy Aupigowy uonos|3 ybiH

ZHY 09 e JuawaAoidwy yueoyiubis jo A)jIqeqold —
ZHD 09 1e djep 0} ainbyy esjougp g 01 L —

payiodal ZHY v 18 P G'€ ‘ZHD 0 e 9P ¢ SB MO| SY  —
sajouanbaly Jomo| je asiou moj A1ep —

s134

(penuguo))
SHAIHITdWY 3SION MO1 ZHD 09



uojeiodio) suojBUNWWO)

¥ aoedsoiay piog @

SuuNnK) ueyj asiom 8SiION —
suuny) uey} somod JaybiH —
s10}e|j1oso yedw)

O71 Joj djenbape Inq ‘4emod Mo —
sjuswaunbai seiq siduis —
a@sjou mo1 —

ZHD 09 }B 924N0S 4Y Se paysi|qelss [lPM —
(dul J0 syen) si0}e}Ioso uung)

HOLVTHOSO TvIO01 HO4 SALVAIANYD |



uojies0dio) suojBIUNWWOY

% aoedsoiay pio4 @

'6861 ul sabejueape
aAney Aew | 34 juaseud je Q7 10} 8310Y9 1s8q S| uuny

uoisnjdouod

6861 Ul UUNY uey) Jusidlse alow Ajqissod —

9SIOM
Algissod ‘uunyo uey) 48}}8q OU 10}B||I0SO SB 8SION —
6861 Aq Q1 10} Indino samod ybnous aaey jou Aeyy —

(Penunuod)
HdOLVTIOSO TVIO1 HOd S3LVAIANYD



uopei0di0) SUOHBIUNWWOD

g 2oudsoiay piod @

payoo[-aseyd
se poo3 se jou Inq ( h-o—x_,uv Anpiqels poony -
ojqerjar pue ojdung -
WSromy31| A19A ‘jlewss £10 -
JOJRUOSAI I1III3I(]

Lnpqers
13100d Jnq 201n0s payoof oseyd ueyy rojdunig -
KAnaeo reaut O YsiH

astou Mo] pue ‘(,;.01X1 ~) ‘AN[iqers
poo8 saA1d yoeoidde raypie ‘oqer[al asouwr
sjqissod Inq 14 ueys srempiey arow sannbay -
ureyd sardninA (q)
300] ystiqelsa
0] MOjfS Inq “Jarjdnnw uey) sremprey ssa| -
dooj payooj-aseyd (e)
JO sueawr AQ JOJB[[1ISO 9]qeIS 01 YO0

SHNOINHDAL NOLLVZI'TIGV.LS O'T



uofjeiodio) suopesUNWWOY

B aoedsolay pioy @

Liqers 10y pannbar aoinos payooj -3seyq TWOTISA[IUO))
1mod ndino  spempim gz - o] 0

Aiiqeis wiay jioys Aoﬁ-oﬁ ~ ) £ypqeis poog K19 A 0

SINHNAIINOAA
TVOLLIYD 4O.LVTTIIOSO TVDO01



uojjeiodiod suojeIUNWIWO)

¥ 22edsolsy piod (Pigg> 135440 AON3ND3HA
ZHI 0L ZHW | ZH ) 001 ZH 01 ZHY |

[ | | | 1

(ZH9 09 O1 d3HH343Y 3SION)

ALITIGV1S HOd HOLV1110SO
TVLSAHI OL ANV 3SION MO1 HO4
HOLVITOSO MVS 01 d3INI0T-ISVHI

HOLVTITIOSO ZHO 09

HO1v11950 MVS 3HN

HOLVTTIOSO TvI01 ISION-MO1 ‘I18V.LS

ozt -

oot -

08 -

09 -

ov -

(=]
N
}

(°8P) 3SION
ISVHd



uoeI0dI0D SUOYRIUNWIWNOY)

B asedsolay pio4 @

W31SAs9dnNs d3AT14034 03d9-049 71S1I

INFWLIND3 44

ZH9 hE
01
aa - ga z-@ - 1 .
¥0187ng0W3a s¢ ° <o 1 8d et - 9 80 €70 - 1 UNNILNY
ol (133 sye9) 310d-¢ (LW3H) 370d-2 WOy 4
TdWE 41 ¥3l1id4 48 dWb3yd Ay [N 448
N ., |218uHoLIns| | 5
-~ ~N [4)] N =
w iy - w o =
n %)) 0 : T w ™
® o . ® © ® ® o a @
. . w N oAl
~N N @ o =) (w) [w) . [
w e @ o © ® ~ o ®
©0 @ L C N ® o
I I
N N %%m
N N



uojjesodio) suo|BIUNWWOD

3 esedsosay piog @

WI3LSASANS H3IATIVFdd 0349-041 1S1

INAWLdINDI 4d

ZHO he
0
80 S€ = 9 aa 2°0 - 1
¥01vINnaow3a ‘ : 80 e¢ = 9 80 s*@ = 1 ENNILNY
oL (134 sueg) 3104-€& CLW3H) 3104-€ Wou4
< T TduY 41 THAL T 8 | duu3yd 4y 4d8
N L & |378eHoLIns| 4 4 , '
- [
@ £ w un [\ D o
- - . . 7] oo
Q [\ @ Q© . 'a
99 (] ()] ()] ® ae
5 8 g 2 2 i 2,
b C C C @ N ®
r )t



uoj1810d100 SUOHBIUNWWO)

p asedsosay piog @

WIALSASHNS Ad3IATITIHd 434SN 11S1

INJWHdINDT 4o

ZH9 8°9S
01

Sh = 9
¥01BINngow3a 8a ga 20 = 1 80 @€ = 9 ga s*e = 1 UNNILNY

Wodd

> 01 (134 sye9) 3104-€ (LW3H) 3104-€

o~ TdWg A1 4d€ | dWY3dd 4N 448

ZH9 ©°1
M8Q ©"€6-
Meg z°€6-
MEQ 2°¢8-
ZH9 8°¢S
Mag ¢*911-

Mgad H°8+h-
Mag 2411~



&>

uofesodio) suonesunwwon
¥ J2edsoray pioy

H38 9.0} ¥& A108y} JO gP G2 UIYNIM -
ZHY 02 Je sejesed -
O0V4 1e Jing powa( $/go g Oy lejuiIS S| - -

H3d o0}
1e A10ay) JO gp 0°2 UM SouBLWIIONS pannbay -

ZHO 92 le sjeiedp 0y -
AldniniN pue Aejaq joquiAS jieH si A1onooay Buiwiy -
dooT sejso) signoq -

powsg MSdD /A9 ¢

dOLVvINAoN3a o3v-03o



uojjesodio) suopedjunuwoy

3 aosedsoiay piog @

W3LSLS8NS dOLYINAOW3A MNSJO

-\»- —
%207 e 408 All&l

40

° h
| L diive 41

_,QS)

HILIWTY

{=—=

ne

Tduine

¥ALINEY

S

ORIGINAL PAGE !
OF POOR QUALITY



viyg
A

uopeiodion suopeUNWWOD

A

ONiS LI8

22072
A

3 aoedsosay pio4 @

¥300230
234

1

—1 ONAS 118

I

]

WH1Iu09Y

asy

d01871NA0OW3d 316d Ulud 3 18UHIdHUA

Y3ILYIANOD

Y34
§SYd N0

, Y3LYIANOD
4007 SY1S03 | w

|

u/qQ

NIBHD

0JA

YALYUIANOD

930 o6

asy

3LV

~N

$84d no1

¥3111748

41

ORIGINAL PAGE 1S
OF POOR QUALITY



uojpe10dio) suoedURWIWOY)

g asedsoiay pio4 @

palednsoAu] 1agiing 2q Isnp uonisinboy
duun@ Y00[D PpUB IIILIB)) UIIM)Ig UOIOBIAU] -

puO0d3sS/SUOISIBAUO) W (ST JO 9jqede) 19119AUO0)D)
A/V 1q-8 91qerdy Jjo juawdojaaaq saxmmbay -

19podaq DF4 paowidajup -
yoeoxddy purqdyg -

powrd( 9By eI 9[qBUEA

JOLVINAOWAd 0T9-0AT



uojjeiodio) SUOHEIUNWIWOD

p asedsosay piog @

SH3L1INSNVHL



uojiesodio) suojedUNWWO)

% @dedsosay pioy @

Aouspoye ybiIH —
ueb ybiy —
YlpmMpueq peolg —

ViML 1
suojjeojldde pueq peouq 1o} Jo)jog —

palinbai jou 10jenoso Aeey ——
80lA8p jeulWIB)-¢ —

Ol Jo soyjdwe sjqerls —
aouejsisal anjjebau ay sjoy —
S8JIABp leUlWIB)-2 —

108))@ UUNY pue | IVdWNI —

ajeis pIos e

S30IA3d HIMOd



uojesodio) suojeaunwwos)

B aoedsoliay psoy @

lesujjuoN —
sjeubis
pajejnpow aseyd ajes ejep ybjy sonpoidas uey —
suojjeojidde pueq-peoiq o) payns alopy —
loyjjidwe 8jqels e

JJO pauwin)
ssejun sawy} jje je juasaud ndino bBujuuni-eal4 —
sjeubis pejeinpow aseyd Ajuo sonpoidas uen —
ybjom paonpay —
sabe)s Jomo4 —
Aouspoyye pue ujeb sjoybly —
10}e}}19s0 P20} uoioslu| °

(Q3INNILNOD) S3DIA3A HIMOd



uojiesodio) suojedUNWIWOY

@ asedsosay piog @

6861 Aq pajoadxa
JuawaAoldwy alow ;o:E jou — ABojouyoa)} ainjep

ZHD 09 1B mw Q¢ jo 8jqeded Ajjuaiiny —
Aouanbayy e ybiy
SE 80|M] 0] pl|eA 108jj0 U0I}O9|e palladjsuel] —
syep a|qnop s) Aousiolyjg —
mEmcm_ 9AEBM Jdjaulljjiw je aouewlojiad J19)jeg —
apiydsoyd wnjpuj
ABojouyos) paysiiqelse-|jlopm —
ZHD 09 1B MW Q| Inoqe jo ajqeded Ajjuaiiny —

apiuasiy wnijjes

S300Id 193443 NNNY



uopeI0di0) SUCHIBIUNWWOY

§ aoedsoiay pioy @

'6861 £q siseq a|qerfal

e uo Jayidwe romod zHn (9 & jo sadess ;ndyno ur sjqesn
9q1uom S ‘Ajprdex Suroueape si A3ojouyos) ySnoyyry
ZHO (g 18 Jamod ndino j33em auQ

ZHD 69 1€ 91e19d0 MOU S30IA(]

S.LLVdIAI ueyl 1o113q Aoua1o1jJ3 ‘sarouanbaiy 1amoj 1y

SLAA



uojje10dio) SUOHBIUNWWOD)

B asedsosay piog @

(104 1y 10} M | Aj@1RWIXOIddR)

6861 Aq Aousjoyje %g 18 M G| 0adxg  —

syeon uey} Aous|oyje Jomo| —

sjuswalinbali Buissesosd Bujpuewsp sseq —
sajousnbayy 1aybiy Je spemiw

paipuny [BJ9A8S pue zHS 09 }e M | peonpoud se —

UodNIS

(uopeojdde a4 1y 10} M G°| Ajlewxoidde)
6861 Aq Aouadle %8l e M ¢ 1oedxgy  —
ZHO 09 0} Aouaoyd touadns s}l pusixe 0} 19adxg —
ZHS 09 }e M | @onpoad uenp —
ZHD 09 moleq
Aunqedes Jjamod ndino pue Aousioyje toedng —

mu_:mmz wnijjen

S3A0I1a 11vVdWnI



uoyes0dio) suoyBIUNWIWOY

g 9%edsoiay piogy @

‘9L6L "AON “(9/-8S( 'd'd ‘pZ-1L1WN |OA ‘"yda] Asoay) anemosnw 'sues)] 3339
L, dauquiod /iy dwy Jamod | I YdINI eaeM Jerawilin,, ‘yslibul "71°qg pue ouny ‘4 !adjuasajay

(A%) ¥3INOd LINANT ¥

00z 001 01 } 10 100°0
L | 1 \
!
2
ZH 194
e
=01 =
2
YINIBNOD/Y31 41 1dHY 39VIS-OAL 3HL 40 =
SIILSI1¥ILIVIVHD ¥I4SNVEL ¥INOd B
ZH9 6S=J m
P
001 &
Hw -
0001

d3IdINdANVY LLVdNI 3DVLIS-OML
3137dNOD 40 JILSIHILIVHVYHO HIASNVHL HIMOd



uopjei0dio) suopeIUNWWO)

¥ dudsoiay p1o3 (Pigo> fouspie %0y —

yipmpueq zHH ¢ —
ZHO 09 je JuswdojeAep ujeqnNt M G2, —

ainoniis Ajaed pajdnod
Jomod jndino sjpiem g saonpoud Ajuauungy —
yipimpueq isebie| siejj0 —
84N}oNJ}S BABM MO|S [BD}|9H
Alisuap jJuaund apoyjed paseasou; —
sossalls abejjon JoybiH —
:0} spes| 9z|s J9|jlews —

ZHO 09 1e swsjqoud ubisaq

sajouanbauy 1omoj je padojaasp |jlam Abojouyosa |

ViML



uoj1810dio) suojeaunwwo)

3 aoedsosay pio4 @

dwse) uonoun( D 02 1€ S1i4 000} Seledipu) ejep
awos JaAsmoy ‘palinbai s| eyep a8l 1 IVdWI 840N —

(1ons} 4oamod padsisep

9AB|YyOR 0} pasn S8poip JO Jaquinu 8y} uo 810j818y})
ainjesadway uonoun| uo yuspuadap A1eA o) —
Jayidwe | | VdWI
S1i4 000°02 uey) J1an1aq ou Aj@y)| ayes ainjle4 —

(Buipesisiw a.ie s)sa) 8yl paje.ls|sooe

‘papoadu si ejep a8y |enjoe) 1oexau| uoioipaid

Aljiqelal saxyew ajel ainjiey Juspuadep awyy —

SViML

ALIIgvay



uopei0dion suOHEBIUNWWOTD

g asudsoiay plog @

H<N J10J JU3Id1jJoul pue Ap[aImun sawodg --

pueq peolg --
juanyyg -

s1o]dnoo pugAy -~

121850] Inq J3][ews s1 ad£) dinsosory -
sso| moj sey ad£) apmdasep -
[ipimpueq peolg -

J2UIQUIOD [RIPEY --

%€ uey) sso| yipimpueqg -
Pasn 2q ued YydIym SOpoIp Jo Jaquuinu
Sunuwiy ‘frews st £1Ae0 ZHH 09IV -
JoUIqUIOD JUBUOSIY --

sIauIquo)) Aem-N --

[A] JINDIT)

SANOINHDAL HONINIFINOD dIMOd



uojjeiodio) suopeIUNWWo) ,

® aoedsosay pio4 @
(%€) pueq mouleN —
djgejsun sawo029q
‘sepow Auew spioddns ‘jjews jou s| }Ino.io o—
S8JIASP JO Jaquinu sjjwy| ‘jlews sawooaq ynouly —
-Jaylle sajouanbauy ybyy e - abejueapesiq °
uspg —
$321A3Q wbn  —
ALYV ——— 10 @ O ©
lewg —
»%Su_\%mwm —0 © 0 0 :abejueapy °

(Q3INNILNOD) SINDINHOIAL DNINIGINOD HIMOd

AVM-N



uojjei0dio) suoyedunwiwo)

1Nd1Nno

B aoedsosay piog4 @

HINISWOID dIHEAH 30IA3A ¥ ®O‘_m_ S| S8JJABD }O
Jaquinu usym jus|oyjaul
- pue AAeay ‘sbie| sswodeg —

abejueapesiq o

1/ 1NdNI yoeoidde
VA 2040} 8ynuq, psemio) ybienng —

= (%S) pueq peosg —

° o sebejueapy .
wmo_>uc||\p\|l
IAILOV

lauiquwiod plgAH

(Q3INNILNOD) SANDINHIAL DNINIGWOD HIMOd



uo|1240d109 SUOCHEBIUNWWIOD

% 2oedsolay piog @

Buioeds juswa|g -
suoleo|jdde awos 10}
xa|dwod Ajuessadauun aq Aepy -

sy -
Keie paseyd 1o} s|qelng -

ZO_.r<_D

abejueapy o

V|
V|
Y mmmEm%mm__o o]
2

SHAHMJINY
H3IMOd

ONINIGWOO VILVYdS -

(Q3INNLLNOD) SINODINHOAL HNINIGINOD HIMOd
) )



uopei0di0) SuojiEdUNWWOD

B adedsosay piog @

qee
ql Si

qee

s
&
=

%02 MOL XI|oH
%0b MG, Auae) pajdno)
%wsh MS XifoH

AONTDETT HIMWOAINO 3dAL

(zHD 09)

SNOILO3rodd ANV SNLVLS VIML

S66l

686l

G8ol

"vdA



u0(}810di09) SUOIBIUNWWO)

B a98dsosay piog @

"salouanbaJy uoyeoydde 1o sBules Jomod ioj sajes ein|ie} apoIP | | Y 4NI SIBNUBISHIP Jou SS0p
elEp eyl ‘opoip Jad S,114 000t - S.LId 00G 8 Sajewl)sa JuaLny "sisixe elep Alliqelas Jusinsuj,

. . s.114 000°02 Aujigeisy
M S€2 M OE1L M 08 4oUBAUOD DQ/OQ OW| Jamod
'S4l €01 'sql 6'F 'sq| 2°El WbioM reloL
'sqi 9'9 'sql €€ 'sqj 99 JeLBALOD DQ/0Q JO WbioM
'sql L€ 'sql 9’} 'sq] 9'9 Jeyydwy 4Y JO b
%S %6 %G| Aousoy g
M 002 M LLE M L9 Indu| Jamod 0@
MOl MOl MOl IndinQ Jemod
HOC HoZ HOZ yipmpueg
ap 8¢ ap se ap 8¢ ueo)
(saoinep (sao1nap VIML OUSHALOVHVHO
M §°0 Buiunssy) M G| Buiunssy)
1Vl LIVd

SH3IHINdINY H3MOd LLYM 01 3LVAIANYD NOSIHVYJINOD



uopes0dios SUCHIIUNWWOD

% asedsolay pioy @

8191 :1HOIIM

%6 *AINIIDN443

MLLL ‘1NdNI Da

MOl 1Nd1NO HIMOd

mlis ZHOD Z ‘H1aQIMaNvV8
aP oy :NIVD Tviol

1NdN)
M 9C MbrL Mmos Ml H3IMOd
HIANIGWOD = - aa
AVM-8 *
® 0 oo e ]
i ELER
wgp oy wgp L€ wgp 9°ce  wgp pe wgp 0t T wgpo { HaIMod
[ XX 44
IOVIS J0vi1sS JOVIS a9vi1S dWV-3dd
11vdWI-8 LIVdWI-t 11VdWI-Z L1vdwi-i 134

JHATI'TdINYV LLVAII LLVM $°L/01

R



uojies0di0) suopEIUNWWO)

¥ asedsolay pioy @

S

wgp 8¢

JOV1S
11vdii-t

81620~ ‘1H9IIM
%56 ‘AON3101443
ME9 ‘1NdNI 2Q

M 90 :1Nd1NO HIAMOJ
ZHW | ‘H1AaIMaNvd
8P 82 NIVD TVv101

mt

&

wgp 02

dWV3Hd
134

H3HINdWNY LLVdINI LLVM 90

H3IMOdJ

1NdNI
aa

T13A3T
wgp o {4amod
44



u0)1810d109) SUOIEIUNWIWOD

5 asedsolay v.ou.@

+861 ¥38W3ID3Q

‘EITT d ‘21 "ON “Z2€-L1lW 3WNT0A
' SINOINHI3L ONY A¥O3IHL 3AUMOHIIW NO
SNOIL1JUSNUYL 3331 ‘.y¥01uINaoW
ONY Y¥31I9X3 SNIA3N L4IHS
3ISYHJIHAUND 31bY¥ Y1UOQ HOIH
LINJYID Q3IYY9ILINI ZHO e9.
‘ONUHO ® 31089 $3IOINIYIAIY

w'o @'

4O01YINA0OW ASdD ZH9 @9

(1‘ed (1'1m)

e6-
NOILuINAOK
e6+
2 *ON :
HILINS R
3ISLHdI8
¥314IHS ISUHJ
V 33¥930 o6
NOTLISNBHL Y3NTEW09
¥301A1Q
¥01U111980
301NS3ALN ¥3nod ¥3M0d
/41¥1SO¥I1IN 80 ¢ 80 € aNuE- A
1 "ON
HOL1INS
asuHdla
e —}— es1 Af
NOI167NA0K




uofje10di10) suopEUNWWO)
B asedsosay pio4

> | |

"sjule}suod [eoisAyd uiyum sjeob Ayjiqeras ansiyoe o) panoidul

aq Isnw Buiddess-sso.o uoneibajul arempiey 10} senbiuyoa |

"yoeoidde sojuoiose pajeibajui Si
uonnjos wnwndo ayj Inqg sjuswaaoidwi sbulg Aouepunpay

‘sajel
ainjie} ybiy o) spesj SoIU0I08[d |04JU0d BUUSBIUR JO AlXa|dwo)

"sieak mMaj Ixau oy} Jano Ajjealb abieyo o}
pajoadxa Jou aJe sjusuodwod J18ylo 10} Sajewnss Alljiqeiay

auaq Aljiqelial yesib
e apinoid o) seadde jou op (S,1 1 VNI 10} Juswaoeidal) s,V 1ML

‘umousjun isabie| ay} |ins st Anjiqelss 11 VdNI
"SIslliwisuel) 10§ [BNUSSSS S| uoyezualoeleyd sued pasoiduw|
‘s|aAa| AllIqelfel S|qeuelE 0} Ajoalip pail Si ajel Bleq

"awll) sy} Je siajoweled juepodw Jsow ay} Jo auo si Aljiqeley

ALNIgVIN3d



uoyeI0dio) SUOHBIUNWIWOTD

R aoedsoiay pio4 @

NOIS3A TVIINVHOIN



uoeI0diI0) SUOHEIUNWWOY

¥ 3o8dsosay piog @

S8NSS| uoljeujweijuon °
9JIASp |eojueydaWo04}09|3 o
1deouo09 j04ju09 jeway | °

1daouod jeunjonns °

INII3SVYE AANLS NOILINIZ3A 1SI ZHD 09



uopes0dio) suo|BHUAWWOY)

B adedsoiay piog @

34013IAND 15—~/

2,00 -WUOLIZ ATy —

NOILISOcl QIAMOLS - 2010237143

oSIT 7 WEHID
S T_.G

SO8 JL1M13A4YS -

S €L

N S

™M, 08-0
3 08-0 7 WEHID
HSIa PR O'S

1NOAV Svdl

QA

'/\

@Moa vfs

P s v
2dOTIANG 51§

ORIGINAL PAGE IS

OF POOR QUALITY



uopes0di0) suojedUNWWO)

B 9dedsoidy pioy @

3did LV3IH

13INVd BWOIAINOH
WANIWNTIV

ANddNS
HIMOJ

HINOJ/NdD

/ | —
< 14VUDIDVAS

LNO/INI
viva

1d3ONOD FINAOW SIINOHLIDI 13

ORIGINAL PAGE |
OF POOR QUALITY



uojjeiodio) suopeIUNWWOD)

¥ 20edsoiay piod (AgP> SININII 11T

TIGOR NYYLISYN

NOILVHNOIANOD VNNILNV 3INIT3SvE H313N €



uojjes0dio) suojesjunwwo)

@ aoedsosay piog @
(M) HI9NIT VD04
y £ z 1 0
A
T T 8 0
l@ uzo co.—ow._uuz v :
neI M 81
W0 ul -.—. “ g
3502 M) 0°) ‘SHINS UM o3 0
WO M 971 ‘SRS UN 8% O -
(1]}
O x
o) o ] .
I =
s | s |, @
0 v ~
. - 07
0 1
Y4
o -
11

4403dvdl SSVIN HO1D3143H NIVIN H313N €



uofjjes0ds0) suojledunwwo)

B adedsosay piog @
(N) H1I9N3T VD04
¥ g z } 0
O— ' 0
uzq—< 30133743y
— — 0l
: Z
x
& 0z S
O ™M
v O i~
v o ] m
a
D) 8 0§
O 0 ]

or

4403AvH1l FJONVNOS3IH HOL1D31434 NIVIN H313N €



uopiesodio) suopeBIUNWWO)

p aosedsoiay pioy @
(N1/81) INVLISNOD ONI¥dS 9NI¥V3Ia
0000001 000001 00001 00014
LA RIR IR BRI ) LILALIR 2R 5L B | § Ter ey y ¥ - °
. a3A01d3aa Y
Ny s
- 4
7 4
0l
P g1
3
G3iM0LS C
¢ ®

0c

JONVNOS3H WA1SAS VNNILNV H313N €

(ZH) 300N 1S1



uo§1B10diI0) SUOBIUNWIWOYD

g asedsoiay piog @
SHO193143H HV10S
v 1v211d0 HOLVIaVY
. \\ 37NAOW JINOH19313
cZ & 007
L3NNVIE HIAVIULINW #3564, 0N
3INAOW SOINOH 19313 \Q.ake NS
30Vd4 HLNOS/HLHON YN
. _\ Ul // 9
%M. N 20
1NIVd %2v1d 3sn441a S e 1NIVd 311HM 3SN44ia
HLIM 13%NV18 HIAVILINW 2N ﬂmn.wm.. aWID SIXV TvNa
IVEWIO SIXV 1vNa <Y odly,
aNV 3T1NJOW SJINOH 10313 doft, = \m.

'HO12371434 AHVIWIHD

INIVd 31IHM 3SN4410 3HVY
HO13371434H AHVWIH

ANV S1LNY1S 'HO123143HANS
LINNVIE TVWHIHL HIAVILLINN



uojjesodion suoneduUNnWwWoy

3 29udsoioy pioy (B>
080
G8'0
€590
G8'0
JONVLLINT

G00

G100
aoUBHILLT 8AROBY]

Ic0

060

¢s0

090

4Oz

8JBlNg 18)nn

" Juled yoelg
‘siayjue|g Jaheniy
a0elNg 18)nn

uojdey paziuiwn|y
‘sloyuelg Jake|ny

80'0  sI0}o8laY Jejos [eondo
060 Juied oe|g
6€'0 (Iiw |) uoydey paziujwn)y
020 Juled sHym

40

S3lLH3dOHd TOHINOD TVINHIHL



uo131810d109 SUOHEIIUNWWOD

% asedsosay _,:cu @
080
$80
€S0
580
"104/104

S0°0

S10°0

17°0
060
50
090

8 (0 C|

QJUBYIWY 9ANI3]JH

800
060
6£0
00

104

20BJING 191N

lured yoelg
‘syoyuefq JaAen
20BJING 191N
uo)dey] peziurwn|y
‘s1ouerq JokemmN

$103031J9y Iejos [eondp
juted yoe[g
(1w 1) woydey paziurwinyy

- Jured UM

SHLLYAJOUd TOYLNOD TVINIIH.L



uopei0dio) SUOHEIUNWILLO)

¥ 23eds0idy p1oy (AL YNIS NOILYIaVY

30VvdS 4330
{666 IQON)

| |
30V4HNS ¥ILNO
LIUNVIE _
NOILYINSNI
IVWHIHL _
(62Z-50Z SIAON) _

3Q1S #ve
401037434
AHVWIHdL
(62L-S01 SIQON)

aais »zoxa

HO1231434 __
AHVYWIHd "
{6Z2-S SIAON)

(1 300N}

:33Q0W TVWHIHL
V101 3AON 08

ATgNISSY HOL1D31434H H313N €
HOd T3AdONW TVYINHIHL AHVNINIT3Hd

) )



uojie40d10) SUOCHEIUNWWOD)

% 9%edsoiay pioy @

S02¥38

SUNOH *3SdI7J3 40 ININNIO3E ¥3L4Y INIL
91 LN FAN 01 80 9'0 ¥-0 A1) 0

001-

0S-

«J *3ANLVY3dW3L

0s

601

34SdI103 1SOd ANV 3SdIT103 HO4 ISNOdS3YH
FHNLVHIdWAL "SA FWIL HOLDI 1434 NIVIN ZHD 09



G

uo§1810d109 SUOjIEIUNWWED
g Ioedsolay piod

08- 6.-
€61- £91-
9G}- 9G1|-
- Sl
A4 ey

(9g)dwsy (95)dway
uw xew

w._bm._.w HIO0HHaNS

6L-
6.1
094-
8¢
G8

(0g) dway
JOIHgs

6 26k-  Evi-
o 68I- 121-
0z vel-  2ii-
ot 6- .8
Lt bi- 6
(90) peIb
QoY (9g)dwsy  (95)dwsa)
Xew un xew
HO1O4 H3H NIV

(sixe |20y 0} "diad)
ungepis g

 ung (xeAuoD) soeg 2/ -

ung (xaAuo) yoeg |in4

N o o«

ung (sAeouo)) uoi4 g/

ung (sAeouo)) wos In4 -

-—

aseD uoleuwNjj Jejos

AHVINWNS NOILOIQ3Hd 3HNLvHIdWAL



uo1e10d10) SUOHEIUNWIWOD

3y #2edsoiay piog @
M G9 = uopedissip [ej0}
‘D,6€ = aJnjesodwa) Jojeipes ‘Aysusiul

1e|0S 8211S|0S JBJUIM ‘ G'ET = ajbue uns ‘suoypuo) .
9zis joued 8je)o|p JOU SB0p eale Jojelpey ‘¢
siuEid(pg je/SSEW) = YSO(BaUBR/SSBW) “|
:S9JON
0€0'0 0200 ¢c00 LUI/M uonoafas yeaH
(ssejuoisuawip)
onel Jjamod
00’k 900 vl Jajesay }jo juawdinb3g
LEO 850 £5°0 (,w) ease Jojeipey
6v'0 G0'¢ lS°0 (6%) |aued paje|nsu)
0} SSe\N V
S1°0 @000 2000 (6x) ssew jaued v
000 1,000 1000 (6x) ssew HSO V
¥e0 000 000 (63) ssew adid jeaH
000 syt 000 (6%) ssew 18ANO7
000 .50 .50 (6%) ssew >uis jeaH
adid JeaH J9ANOT Jojeipey onsualoeIRYD

/4SO /4SO /4SO

031/039 ‘039/039 4403avil
JJOHLNOD TVYWHIHL ITNAOW JINOHLD3 T3



uopie10di10) SUO|BIJUNWIWIOD

¥ 99udsosay piod (P> 24 ~ VIHV 30V4HNS HOLVIAVH
oy Ge oc 62 0z st oL g 0
. T ] _ _ ] _ I 0
0z
ov
09
08
0oL
ozL
ovt
9,0 = 1v 13INVd
ADN31D1443 %001 S3dIdLVIH
39VH2018 D 0§ osL
LNINOJWOD 3 05
08°0 = > |
1z0=" — oat

SHSO0/S3dId1V3IH
32118708 HILNIM
ITONV NNS S°€C —

00¢

JTONV NNS 334D3A G°€¢
SLN3IW3HINO3YH Y3dv 30V4HNS HOL1vIavy

SLLVM~ NOILVdISSIA 3TNAON SJINOYLI313



uojie10di0) SUOBIUNWIWO)

¥ 9audsosay piod (P> 2} ~ V3HV 30v4HNS HOLVIavH

ov SE ot G¢ 114 19 oL ]

! I 1 | | | _

3.0 = 1v 13NVd

AON3I1J1443 %001 S3dId1LVIH
30Vvi0019 I 05
1N3INOJWO3J 3 05

080=3

1igo=»

SHS0/S3dId1V3IH

3011S70S HILNIM

ITONV NNS 09

g ¥
8 (]
5 S S
&o_.v S L2
A X
3 >
~ m

JTONV NNS 33493A 09
SLIN3IW3IHINO3Y V3HV IDV4HNS HOLVIavy

(174

ov

09

08

ool

ozl

ovi

09l

081

00c

SL1VM ~ NOILVvdISSIa 3TNAOW SJOINOYLI313



uopesodio) suo(eaUNWWOY

3 2oedsosay piog @

Z}d ~ V3HV 30V4HNS Holviavy
ov SE 0g 74 (114 1 ]2

3,0 = 1v 13NVd

AJNIIDI443 %001 SAdIdLVIH
39VvX0014 3,08
1N3INOJWODI 2,08

08'0=>3

tco=»

SHSO/S3dId1V3IH

30115708 HILNIM

ITONV NNS SE8

JTONV NNS 334930 S'€8
S1N3IW3HIND3Y VY3HVY 3Jvd4HNS HOolviavy

114

ov

09

08

001

(174}

ovi

091

08l

00c

S1LVM ~ NOILVdISSIAQ ITNAOW SOINOHL10313



uopesodio) SUOHEIUNWWOY

% eoedsoiay pioy (s> ‘aouemojje ubisap ulyum jlapy 0

‘(sisAleue juaisuel) e woy
uaxel) 1xa asdijos s8)e jusipeld
210000 BpISHOEQ 0] BpISiu0l) 8Se? JsIopy 9

‘(sixe [eo0} BUUSBIUE 0] [ELLIOU
L¥000°0 10]08A JB|OS) "UNS 8pIs (In4 G

‘9pISYOBQ 10}99)451
¢v000°0 ulew Jo ¢/} uo uns few.ou |In4 ‘¢

*10J08]Ja1 UIBW JO 8pIS
SE£000°0 (x8Au09) 3joeq 0} [ELLIOU UNS |IN4 ‘€

"("70°3) apisiuoyy 1010801

120000 UIBW JO Z/| UO UNS [ewlou |In4 2
"("1'0°3) 10108y)81 Urew jo apis
¢1000°0 Ao>mo:oov Ju0lj 0] jewiou uns Ing -t
SIHONI NOLULHOLSI SINH mO._.o#m_m JSVO TWANH3HL

Do UlUl g 01 X ¥52°0
= uotsuedx3 JO JUBIOIYB0D BAIOBYT 10} SUCILOISI PARINOED O

"S8youl 100’0 S! ubisap 1oy souemolly O

SHOLOFT43H NIVIN HO4 NOLLHO1SIa TVINHTHL



uojiei0dio) suopeIUNWWOD

@ ¥ aoedsosay pioy
M S M v12 uj 1emod "0 'd
M 8€S M vEC uonedissiq jewJay |
Wbsee Wbszi ealy Jojeipey
B) £ve2 6y 0'G8 SSVI TvV.LOL
by 0'g2 6M 0°'S SSBW "0]3 sjoyorig ‘s}oyue|g ‘ssnij
by €12 6y /8 ssep\ sadld JesH puy siojeipey
- B) 088l - Byes SSEW sjusuoduwo) "4y pue [esiuByoswWwo}os;|3
039-031 03d9-039

AHVININNS LHOEM ANV 3ZIS ‘HIMOd



uojjei0dio) SuojBIUNWWOD)

3 aoedsosay piog @

~ATSNESSY TVanIo SIXY 1vna




RF PATH TRANSPONDER TO ANTENNA




uopei0dio) SUOHEIUNWIWOD

g aoudsolay piog @

AV3Id MZE/OAV M 6

NOILJWNSNOI HIMOd

) A4S 'SSVIN TVENIO
‘NIW/93a 0'9 31VH ONDIOVHL WNWIXVIN |
REL LLo0’o NOILNT0S3H HVINONV
SOILSIH3LIOVHVHI NOWINOD

NIW L ‘NiW L ‘NIN L (€) IWIL NOLLISINDIV WNWIXVIN

J3$/93A0°C 33s/93A0'S 33$/93A 0'S 31VH M3TS NNNIXVYN
‘030 G€ -/+ ‘934 06 -/+ ‘930 0¢C -/+ HLNWIZV

‘93400l -/+ ‘53006 -/+ ‘934 0¢ -/+ NOILVAI13 ‘IONVH HVINONVY

SH3LIWE H313W YL H313W 60 H313IWVIA VNNILNV

9 l S 14VHI3IIVIS/SINSINVHIIN

039-0319 039-031 031-039

NOISSIN JINITSSOHD TVEaNWID

SH313WVHVd

SOLLSIHALIVHVYHO 1TVaNnIO




G

uolje10d100) SUOHEBIUNWIWOD
3 aoedsolay pio4

60900 60900 2LL10 ANANY) (STaHO3Q) HOHHI VIOL
L6100 L6100 €500 L€S0°0 SWH3LATIVA
00€0°0 00€0°0 00€0°0 00€0°0 SN IHOHS
2LL00 2LI00 ¥520°0 ¥520°0 SWHALONO
00000 00000 €190°0 €190°0 SWHAL INVISNOO

NOLLYAT 13 HLNONIZY NOLLYAT13 HLNNIZY
(S334930) mzo_Sm_mPoo HOHH3 (S33HH3A) SNOLLNGIK INOQ HOHHT FO0dNOS oW
JAOW OO0 JAONJOOTNSIO

(NNS) sHOHYT DNLLNIOd W3LSASENS MNITZHD 09




uoy}e10di09) SUOHBIUNWIOD

y 3sedsolay piod4 @

SOSED ||e U} Jojjews
AlaAnejal si wnjuawow (meA) sixe-7,

SWN S¥0°0+ AOVHL/039-0a1

SWN S2'0F M3I1S/039-031
SWN GE0'0F MOVH1/0371-03D
SWN 91 0F M31S/037-039
SWN S¥0°0F MOVH1/039-039
SWN 6°0F M31S/039-039

(.13 ‘2v)

wnjuswow 10113 mmx._.

yead aosueqJnisiqg

AHVINWNNS WNLNIWOW 3ONVadN.LSId



uoyjes0di10) suojeduNWWO)

B soedsosay pio4 @

;W B3 0002 =~ °*|,
£1000°0F €100°0F 30e41/039D-031
¢l000°0F ¢l00°0F M3|S/03D-031

L000°0F 0L00°0F 3oell/037-039
9¥000°0F 9v00'0F M3|S5/037-039
€1000°0F €L00°0F 3oe1]1/039-039

9¢00°0¥F 9¢0'0+F M3|S/039-039
Aomm\b 2/Sm Aomm\cv ASm asen
pajesuadwo) ) ‘dwooun

«He1090eds 8zis-A 1eS|oju| ue 1oy sajel Apoq Jjeideoeds
CBIPH L0 = °M uonesuadwiod yup —

QB PH = 25 uopesuadwion oYy —
:@)es Apoq yesoaoedg °

S31VH AQOd9 O1 WNLNIWOW JONVEHNLSIA DNILY13H



uojigi0di0) suopeaunwwoy

@ ¥ 22edsosay piog

‘8jel buoes} mofeq ||am selel soueqIN)sIp desy o) palinbal aq
1ou Aew uopesuedwoo uonow ‘sajel Bupoes euusiue ybiy sey O39-071

‘(awn swes je Bums|s seuusjue om} uey} 80w ou 10}) uonesuad
-LWI0D Yum Aexo ale s90UBqINISIP YOk} PUB MBJS ylog “uonesuaduwios
Inoyim ‘ejes bupioel} euusjue o} saneal Jueoyiubis st Majs OJT-03D

‘suoseas Aouanbaiy/jeuonesado 1oy Juepodwi aq jou Aepy
‘uoflesuadwiod Jnoyum 10 yim abiej a1e saoueqinisip 039-035

S/p900=03D/037 -
S/pZ000=03103D -
0=039/030 -

:(eAe) sejes Bupjoel) vuusjUY

SNOISNTONOD



uopie10di0) suojEdUNWWOY

¥ ddo8dsoiay pio4 @

aduequnisip Bumals 1oy ajesuadwos o) aAup
V 10]08}j81 0} pappe s| uoijow }esdsseds

JAIHA
L-mhi
401031434

JAIHA
L-<~h
401037434

21901
T0H1INOD
e Smme :m:
TVYNOIS HO1931434
21901
TYNIIST Ino1LVYSNIdWOo)
NOILVSNIJWOD
M3is 21901
T0HLINOD
3 =<:
TVYNOIS ONINOVYL 401931434

0} ayisoddo pue |enba jeubis Bunesuadwon (i

uoljjow }jesdsaoeds
Buninsas sujwsjep o) o160] uonesuadwod

Aq passeooud si g 0} jeubis aAlp Bumals (i
uonnjos o
Vv 10}08}j81 pue
HeJosdeds sqinisip pue Buimsis sjie)s g 10)09|jay °
Heloeoeds 037 Bupoel s v 10198)8Y o

oLeUBDS

1d3ONOD NOILYSNIdWOD NOILOW HO1D31434




uopesodio) suojBIUNWWOY)

¥ 2o8dsoiay piog @

0 ‘8 'V WOH4 STVNDIS JAIHA

401337434 O1 ONIANOJSIHHOI NOILOW I/S 31ISOdWOI FHL O1 31ISOddO ANV TVND3 S| TYNODIS SIHL .+«
XIVHL HOMIATS

——
) «TUNOIS )
Bl JAINA
1
a . «<IUNOIS g
- JAINA

v _ « 1VNOIS v
- JAlHA

g ————
« TVYNOIS
NOILVYSNIdWOD e
SJINOH12313 21901
JAIHA 1901 JOHINOD
HO1923143Y4 NOILVSN3dWOD HO1231434

OILVWIHOS NOILVSNIdWOD HO1231434 I1dILTINN



_uojjeiodio) suojjesjunwiwos

3 aoedsosay pioy @

S80BJINS |B211dO0 JO UOolleUIWER}UOD
Jou uonepeibap sajeoipu) A10}siy aoedsolay pio-

Juabuidwi 108.11p wouy 108104d ued BulpeIyS

yeaoaoeds aoedsolay pio4
Ised se swes saoejns |eondo jo uoi}eo0| aAljejay

}eloaoeds soedsosay puo4 }sed se swes sjuejjedoud

Jeloaoeds aoedsolay pio4 jsed se swes s|eusle|n

NOILVNINVLNOD



uoyieiodio) suojjedjunwwoy

¥ asedsolay pio4 @

wajqoid e jou uoneuiwejuon

PaAoidwi aq ues pue s|qeuoseas jabpngq Bunuiog
o|qises) sjequin

8|qIseay jeway |

8|qisea} ain)onns

SNOISNTONOD



uopes0di0) suojjeIUNWWOY

¥ acsedsoiay pio4 @

slapooaq D34 Alxe|dwon mo
si8lji4

Juswdinb3 fenbiq

SPpU3 JUOIH BSION MO
S101e||10sQ [e1sM1D

s1a)iwsues

STVOO ADOTONHOAL



uopesodiod suopeajuNWWoy

¥ agedsosay pioy @

‘uoljezualoeleyd sued paroiduw
‘Alliqees 1ML Jo uswsnoiduw

"senbiuyos]
buiddesns ssoio sjnpow jo luswidojaasp 1o uonepeibap
Injaoe1b mojle yoym senbiuyoa) lauiquio) Jo Juswdojars(

.E:oo Sued 80npai 0} s821Asp | | YdIN| 1961e] Jo Juswdojana(

'VdSS 0} yoeoidde O] sa sayidwe siqe)s ay; jo uonnjosay

SHILLINSNYHL

~——
—



uone10d10) SUCHEBIUNWWOD

@ . 3 asedsosay plo4

(4u]) Sjeusiey MeN O
IANGH ©

*S9OIASP 9SI0U MO| ZHE) 09 8|gel|a. Jo Juswdojersq

SAN3 INOHH ISION MO’



&>

uojjei0dio) suojiBIUNWIWOYD
g agsedsoiay piog

‘WO pue vy suj
"8jl| UOISSIW UM juslsisuod Aljiqelay
'puooss Jad saldiyinw-ebaw QoG 0} 00¢ Jo ajqedeo Jandin

"PU023S 18d suolsIaAuod-ebaw pZ 0} 0S| YIIM JauaAu0) q/V Nid 8

ANIAHINO3 TV.LOId

o

o)

o

o



>

uopeiodio) suojjedjunwwon
¥ ddudsosay pioy

"J9AUp ubisap e sewo2aq ZHY 09 1k Aljigels ainjessdwa |

‘Sjuswalinbal asay) (N}
[IIM Sapow 18pio Jaybiy pue ssIAeD pazis-18A0 JO UOHBZIIN

"S80UBIS|0} |edluBYOBW SZjwixew o} subisap Jo Juswdojeas(

"1auIquIod
1amod 10} s1a)ly 108lal-pueq pueq-moLeU Jo Eman_m>mo

“suoneoydde
1axajdnnw 1oy s18)y ssed-pueq 4H3 sSoj-moJ Jo Jusudojesq

sdilid



uogeiodio) suonedUNWWO)

R doedsosay pioy @

STAATTADNVINIOI4Td STLYNINOA AL gVI'Tad

dNSSI A'INO JHL ST 4LV VLVA-FNIL
ANV LV LTIN4g 39 NVO WHLSXS JNI'ISSOUD FHL

AANNV'Id 40 YOM NI 34V SFIDTONHOAL ONITIVN 11V

SHIDOTONHOIL MIAN ON HIINOAA ZHD 09



